This article estimates the relative effects of socioeconomic status and parenting knowledge and behaviors on whether nurse practitioners perceive a family as being suspected of or confirmed for child maltreatment during the first 3 years of a child's life. Results suggest that both socioeconomic status and parenting characteristics contribute substantially to perceived maltreatment. While parenting knowledge and behaviors appear to have a larger impact, only a small portion of the effects of socioeconomic status can be explained by these factors. This implies that families at risk of maltreatment may require more comprehensive interventions than are frequently offered by child welfare service systems.
). 1 What is less clear, however, is the extent to which child maltreatment can be explained by low SES as opposed to being explained by inadequate parenting knowledge and behaviors. Disentangling these effects is particularly difficult because parenting knowledge and behaviors are also correlated with SES. Additionally, given that measures of parenting knowledge and behaviors are often omitted from child maltreatment studies, existing estimates of the effects of SES on child maltreatment may be biased.
Because U.S. policies regarding income supports and those regarding child maltreatment provide distinctly different types of services through separate mechanisms (Nelson 1984; Kamerman and Kahn 1993; Lindsey 1994; , disentangling the effects of low SES and parenting knowledge and behaviors on child maltreatment is extremely relevant to public policy. Income support programs offer cash assistance and services aimed at employment and self-sufficiency. Child welfare programs offer interventions aimed at child protection and family rehabilitation. Despite substantial overlap between the populations served by these systems, there is little overlap or coordination between the interventions. Furthermore, several scholars argue that the child welfare system is overburdened with cases that could be better served via other interventions, including income supports, rather than through child protective services (CPS) in their current form (Lindsey 1994; .
This article uses data from the Infant Health and Development Program (IHDP), a randomized study of low-birth-weight infants in eight U.S. sites, to estimate the relative effects of SES and parenting knowledge and behaviors on whether pediatric nurse practitioners perceive a family as being suspected of or confirmed for child abuse or neglect during the first 3 years of a child's life. Parenting knowledge and behaviors are operationalized via parents' scores on several standardized instruments that measure (1) the extent to which the parent has created a home environment that stimulates emotional and cognitive development, (2) the parent's knowledge of child-rearing practices and child development norms and milestones, and (3) the complexity with which the parent views child development.
Background
The ecological and developmental-ecological models developed by James Garbarino (1977) and Jay Belsky (1993) , respectively, provide useful frameworks for thinking about associations among SES, parenting knowledge and behaviors, and child maltreatment. These models suggest that "there not only appears to be no single cause of child maltreatment, but no necessary or sufficient causes" (Belsky 1993, 413) .
Instead, child maltreatment can be thought of as being associated with a host of factors, including the characteristics of the parent(s) and child, their interactions, their situations, and the broader environmental context. Any or all of these factors, either alone or in various combinations, may contribute to but will not necessarily result in child maltreatment. Additionally, SES and parenting knowledge and behaviors are affected by a large host of factors that may also be associated with maltreatment. This analysis, therefore, does not aim to provide a causal explanation of child maltreatment but, rather, to describe the relative effects of SES and low levels of parenting knowledge and behaviors on the probability that pediatric nurse practitioners perceive a family as maltreating.
While associations between low SES and child maltreatment are not necessarily causal (Crittenden 1999) , prior research finds that low-income families and families that reside in low-income communities have higher probabilities of involvement with CPS (Gil 1970; Hampton and Newburger 1985; Garbarino and Kostelny 1992; Zellman 1992; Lindsey 1994; Coulton et al. 1995; Drake and Pandey 1996; Sedlak and Broadhurst 1996; Ards, Chung, and Myers 1998; Coulton et al. 1999; Dubowitz 1999) . There is also evidence that other measures of low SES, including single parenthood, unemployment, and limited access to social and economic resources, are associated with increased maltreatment (National Research Council 1993; Aber 1994; Crittenden 1999; Dubowitz 1999; Paxson and Waldfogel 2003) . However, existing studies rarely include measures of parenting knowledge and behaviors as predictors of maltreatment, and the omission of these variables may result in biased estimates of the effects of SES-related variables on child maltreatment.
Numerous studies investigate associations between SES and parenting. In general, these studies suggest that there are associations among various indicators of low SES and such poor parenting outcomes as harsh discipline (Smith and Brooks-Gunn 1997; Berger 2004) , poor-quality home environments and parental involvement (e.g., cognitive and emotional support and stimulation; Klebanov, Brooks-Gunn, and Duncan 1994; Miller and Davis 1997; Berger 2004) , and low degrees of knowledge regarding appropriate parenting and child development (Benasich and Brooks-Gunn 1996) .
Evidence also suggests that parenting knowledge and behaviors are both directly and indirectly influenced by a host of other personal, contextual, and environmental factors, such as parent and child characteristics, culture, social stresses and supports, objects and materials available to parents, parental employment, community and neighborhood characteristics, and environmental opportunities and constraints (Belsky 1984; Bradley 1995; Harkness and Super 1995; Wachs 1999; Collins et al. 2000) . There are also interactions among these factors. In addition, parental attitudes, ideas, beliefs, knowledge, and feelings about parenting and child development have been both theoretically and empirically linked to parental behaviors and children's outcomes (Sigel 1985; Goodnow 1988; Benasich and Brooks-Gunn 1996) .
Another group of studies examines associations among parenting knowledge and behaviors and child maltreatment. Although these studies are often limited by methodological problems, such as small sample sizes, selective samples, and cross-sectional designs, their results suggest that poor parenting knowledge and behaviors are associated with child maltreatment. Mothers who display less motivation and capacity for parenting are more likely to provide inadequate supervision (Coohey 1998) ; mothers with lower levels of maternal empathetic capacity are more likely to neglect their children (Shahar 2001) . Maltreating parents also have poorer interactions with their children (Coohey 1998; Azar 2002) , less knowledge of parenting and child development (Burke et al. 1998; Azar 2002) , and fewer skills through which to provide for their children (Burke et al. 1998; Coohey 1998) , as compared to nonmaltreating parents.
Kristen Slack and colleagues (2004) , in perhaps the most comprehensive such study to date, combine survey and administrative data to investigate associations among SES, parenting, and child neglect (measured through CPS reports). Their study, like this one, aims to estimate the relative contributions of parenting and SES on maltreatment. However, it differs from this study in that it focuses only on child neglect, rather than on child maltreatment in general, and utilizes a sample of current and former welfare recipients. The study by Slack and colleagues (2004) also differs from this one in that the authors use data from only one state (Illinois) and focus on CPS reports. Of particular interest to this study, however, is their finding that parenting measures do not completely explain away the effects of SES on CPS reports for neglect.
In the context of the research reviewed above, this article makes three major contributions to the child maltreatment literature. First, it utilizes a sample that has not previously been used to study child maltreatment and that was not selected based upon child maltreatment status or SES. In contrast to studies that utilize convenience samples of families already identified as maltreating or of low SES, as well as to those that utilize administrative samples, this study is likely to provide more accurate estimates of the extent to which the effects of the predictors of interest can be understood as precursors to maltreatment.
Second, the IHDP data include detailed measures of SES and parenting knowledge and behaviors. This enables the current study to present analyses that extend previous research by including a host of variables often omitted from earlier studies. The inclusion of these variables allows for cleaner assessments of the relative effects of SES and parenting knowledge and behaviors on child maltreatment.
Third, a relatively new body of research utilizes measures of poor parenting to approximate child maltreatment risk (see Paxson, Berger, and Waldfogel 2002; Berger and Paxson 2003; Slack et al. 2003; Berger 2004) . For instance, Lawrence Berger (2004) uses measures of inadequate routine medical and dental care, of cognitive and emotional support, and of spanking behaviors as both independent proxies for maltreatment risk and to construct a "maltreatment risk" index (733). Similarly, Christina Paxson, Lawrence Berger, and Jane Waldfogel (2002) analyze child deprivation across a variety of parenting domains, including the adequacy of the home environment, parental discipline techniques, food security, the home interior, child appearance and hygiene, and regular medical care, as well as a "deprivation" index (21). However, while these studies address associations between SES and substandard parenting, they do not demonstrate that current parenting measures can adequately be utilized as proxies for maltreatment. By instead utilizing parenting measures as predictors of (perceived) maltreatment, this study provides insight into the extent to which these measures are associated with, and may therefore be appropriate proxies for, maltreatment.
Data and Methods

Sample
Our sample consists of 891 cases from the IHDP, an eight-site randomized intervention for families with preterm, low-birth-weight infants. The sample includes all treatment and control group families that remained in the sample throughout the first 3 years of data collection and on which complete data were available for the primary measures used in these analyses. 2 Participants were enrolled in the program in 1984 and 1985. The intervention consisted of weekly home visits in the first year of a child's life and biweekly home visits in the following 2 years. Intervention group children between 1 and 3 years old also received intensive, high-quality child care. Reducing child maltreatment was not a goal of this program. Participants were randomly assigned to intervention and follow-up only groups. All participants were provided with medical, developmental, and social assessments and referrals. Pediatric clinic visits occurred at birth and at approximately 4, 8, 12, 18, 30 , and 36 months. During those visits, pediatric nurse practitioners conducted family interviews. Data were also collected via home visits at 12 and 36 months. All socioeconomic and parenting variables utilized in this study are drawn from data collected (primarily from the children's mothers) during the in-home interviews. The perceived child maltreatment (i.e., outcome) measure is constructed from data reported by the pediatric nurse practitioners who interviewed the children and families during their clinic visits. The pediatric nurse practitioners did not have access to data collected via the in-home interviews, and in-home interviewers did not have access to data collected by the pediatric nurse practitioners. 3 
Measures
Maltreatment measure.-The outcome measure for these analyses is whether pediatric nurse practitioners rated a family as being suspected or confirmed of child abuse or neglect at any time during the first 3 years of a child's life. At each clinic visit, a pediatric nurse practitioner interviewed the child and family. 4 Children and families were not necessarily seen by the same nurse practitioner at each visit. After each clinic visit, perceived child maltreatment information was reported via four items on a rating form. Nurse practitioners were asked to indicate whether a family was (1) suspected of child neglect, (2) confirmed for child neglect, (3) suspected of child abuse, and (4) confirmed for child abuse. Because the nurse practitioners did not have access to data collected in the homes, their perceived maltreatment ratings are not influenced by other observed measures of parenting and the home environment (such measures are used as predictors in the regression models and were collected by the in-home interviewers). 5 However, it is possible that families may have been somewhat guarded in their interactions with the nurse practitioners. Such reticence may have been due to an awareness of mandatory child maltreatment reporting requirements. This awareness may have been heightened by informed consent forms and other aspects of participation in the program. Parental caution could lead to underestimates of maltreatment by the nurse practitioners. To the extent that these parental behaviors may differ by group status (treatment or control) or site, such behaviors could also lead to differential perceptions across groups by treatment and site. In order to account for this possibility, treatment status and site are included as control variables in all regression models.
In general, suspected abuse or neglect should have been indicated when the nurse practitioner had indirect evidence of maltreatment (e.g., learned that the child had multiple emergency room visits, frequent accidents, unusual injuries). Confirmed abuse or neglect should have been indicated when a family informed the nurse practitioner of its involvement with CPS or when the nurse practitioner had other credible information that the family was involved with CPS. But the data contain no independent confirmation of the nurse practitioners' reports, and a family's perceived maltreatment status has not been verified with any other measure. In other words, these data contain no information on actual reported cases, as they have not been matched to administrative records. Despite these caveats, nurse practitioners' perceptions of child maltreatment are relevant to the literature on CPS reports. Nearly 57 percent of maltreatment reports come from professionals. This includes 7.8 percent from medical personnel and 2.6 percent from mental health personnel (U.S. Department of Health and Human Services 2004). 6 Furthermore, most CPS reports are voluntary and are based on an individual reporter's perception of maltreatment rather than on some concrete or objective measure. 7 Moreover, even mandatory reporters exercise considerable discretion in both deciding what constitutes maltreatment and making the decision to report (King et al. 1998) . These factors may imply that the maltreatment ratings used here are no more likely to be unreliable, flawed, or biased than actual CPS reports.
Rather than analyzing each of the maltreatment ratings (described above) separately, the four items are combined over the entire period of a child's life from birth through 3 years old. A family is coded as having suspected or confirmed maltreatment if, at any point in the first 3 years of the child's life, a nurse practitioner reports any instance of suspected or confirmed child abuse or neglect. This broad coding scheme is employed for several reasons. First, there is likely to be a large degree of measurement error in the individual maltreatment ratings (e.g., suspected abuse, confirmed neglect) because child abuse and child neglect often co-occur and are difficult to differentiate (see Ney, Fung, and Wickett 1994; Black and Dubowitz 1999) . There should be less measurement error when a more general measure is used, because it is easier to assess whether a particular family is potentially engaged in some type of maltreatment than it is to accurately identify the specific type of maltreatment in which the family is engaged (as well as whether such maltreatment is suspected or confirmed).
Second, child maltreatment, in general, is a relatively rare occurrence. Because of this, combining these items provides greater statistical power through which to identify differences between families that have been rated by nurse practitioners as falling into one of these risk groups and those that have not.
Overall, nurse practitioners perceived some type of confirmed or suspected abuse or neglect within the first 3 years of the child's life for 84 of the 891 cases (9.4 percent). Of the 84 cases having some type of perceived maltreatment, 18 (19 percent) are indicated to have multiple forms of maltreatment. In terms of the distribution of maltreatment types, 69 cases are perceived as having suspected neglect, 15 confirmed neglect, 17 suspected abuse, and four confirmed abuse. 8 This distribution is relatively consistent with national estimates, which indicate that neglect is by far the most common type of maltreatment and that maltreatment victims are about three times more likely to experience neglect than to experience physical abuse (U.S. Department of Health and Human Services 2004) . The distributions of these data also highlight the benefits of combining all cases with any type of perceived maltreatment into a single indicator variable because (1) there are very few confirmed cases (of either abuse or neglect), (2) there are very few abuse cases (either suspected or confirmed), and (3) the ways in which the nurse practitioners decided to place families in each of the maltreatment categories cannot be determined (as discussed above).
Third, this coding scheme enables the maltreatment measure to serve as a general approximation for nurse practitioners' assessments of the likelihood that parents will harm a child. From a child development perspective, whether or not such harm is likely to occur may be a considerably more salient issue than whether it results from abuse or from neglect.
9 It is also important to note that a nurse practitioner's perception of child maltreatment does not necessarily imply that the child's mother is the perceived perpetrator.
Maternal and child characteristics.-Basic maternal and child characteristics for this study can be separated into three categories: maternal background characteristics, birth characteristics of the child, and maternal prenatal substance use variables. Maternal background characteristics include whether the mother is black (51.9 percent of the full sample) or Hispanic (10.7 percent; with white mothers [37.5 percent] being the omitted category), whether the mother has less than a high school education (38.7 percent), whether the mother was under 18 years old at the time of the birth (9.7 percent), and whether the mother was married at the time of the birth (47.5 percent). Birth characteristics of the child include whether the child is female (51 percent), the natural logarithm of the child's birth weight in grams (mean p 7.46), and the natural logarithm of the child's Neonatal Health Index (mean p 4.59).
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The Neonatal Heath Index is based on the child's length of stay in the newborn nursery, adjusted for birth weight (for a complete description of this measure, see Scott et al. 1997) . Neonatal Health Index scores in this sample range from 15 to 137, with higher scores indicating better health. Maternal prenatal substance use variables consist of three indicator variables: whether the mother smoked cigarettes during the pregnancy (33.9 percent), whether she used alcohol during the pregnancy (12.8 percent), and whether she used drugs during the pregnancy (3.1 percent).
Socioeconomic status measures.-The primary measure of economic status in these analyses is the natural logarithm of a family's mean income-to-poverty ratio over the first 3 years of a child's life. This measure adjusts for differences in family size and composition that affect a family's standard of living. The official U.S. poverty line for each family size, composition (number of children and adults), and year was used to create this ratio (see U.S. Census Bureau 2004) . The income-to-poverty ratio is equal to one for families at poverty, less than one for families below poverty, and greater than one for families above poverty. The natural logarithm of the income-to-poverty ratio is then zero for families at poverty, negative for families below poverty, and positive for families above poverty. The mean for the full sample is 0.23, but families per-ceived as maltreating have statistically significantly lower incomes (mean p Ϫ0.47). Exponentiating these figures reveals that the sample mean income-to-poverty ratio is 1.26, while it is 0.63 for maltreating families.
Other SES-related measures included in the models are the number of children under age 7 in the household (mean p 1.85), the natural logarithm of the cumulative months the mother worked in the first 3 years of the child's life (mean p 2.25; i.e., almost 9.5 months), and whether the mother was never married in the first 3 years of the child's life (45.7 percent), divorced between the child's birth and the 3-year interview (8.1 percent), or married between the child's birth and the 3-year interview (6.8 percent; the omitted category is married for the entire period from birth through the 3-year interview [39.4 percent]).
In some models, the cumulative effects of several SES-related risk factors are estimated. These risk factors include whether the mother had less than a high school education, whether she was under age 18 at the time of the birth, whether she was unmarried at the time of the birth, and whether the family was at or below poverty in two or more of the first 3 years of the child's life. These variables were used to construct a cumulative SES risk index, which ranges in scores from 0 to 4, indicating the number of these risk factors that are present for a given family. 11 The sample mean on this measure is 1.44 risks, with maltreating families having 2.41 risks, on average.
Maternal receptive vocabulary and emotional distress measures.-A low score on the Peabody Picture Vocabulary Test-Revised (PPVT-R; Dunn and Dunn 1981 ) is used to indicate low maternal receptive vocabulary. A high score on the General Health Questionnaire (GHQ; Goldberg 1978) is used to indicate high maternal emotional distress. Low and high scores for these measures are defined as scores that fall in (approximately) the bottom and top quintiles in this sample. In administering the PPVT-R, an interviewer measures a respondent's perceptive vocabulary (i.e., verbal comprehension) by reading a word and asking the respondent to point to one of four pictures that best represents that word. Scores in this sample (mean p 81; SD p 20) are considerably lower than national population scores (mean p 100; SD p 15). This is most likely because families in this sample tend to have lower incomes and less education than the national population. This sample's PPVT-R scores range from 40 to 159, with 19.2 percent of the sample scoring 63 or less. Thus, a low PPVT-R score is one of less than 64, which approximates the bottom quintile in this sample.
Maternal emotional distress is assessed by the GHQ, a 12-item scale tapping depression and anxiety for the weeks preceding an interview. Respondents are asked to rate themselves in areas such as concentration, happiness, decision making, and strain. The GHQ has compared favorably with such common measures of anxiety and depression as the Center for Epidemiological Studies Depression Scale (CES-D; Naughton and Wiklund 1993; Katz et al. 1995) . Scores in this sample range from 0 to 32 (out of a possible 36), with 17.5 percent of the sample scoring above 14. Scores above 14 are considered markers for high emotional distress and represent approximately the top quintile in this sample.
Parenting knowledge and behaviors measures.-Three measures of lowlevel parenting knowledge and behaviors were constructed from standardized parenting measures administered when the child was 12 months old. Again, low is defined as approximately the bottom quintile in this sample. The first measure is the family's total score on the Home Observation for Measurement of the Environment (HOME; Caldwell and Bradley 1984) . The HOME includes both observational and selfreport items that measure the extent to which the home environment stimulates emotional and cognitive development. The 12-month HOME includes 45 dichotomous items, such as "parent responds verbally to child's verbalizations," "parent neither slaps nor spanks child during visit," "child gets out of the house at least 4 times a week," "child has a push or pull toy," and "parent provides toys for child during the visit" (Caldwell and Bradley 1984) . Interviewers were trained by IHDP staff on both the interview and observation portions of the HOME. One of the instrument's developers (Robert Bradley) trained IHDP staff. Scores in this sample range from 0 to 45 ( ), with approximately 18.2 a p 0.84 percent of the sample falling below 27. A score of 26 or below is considered a low total HOME score. Very low scores on the HOME are expected to be highly predictive of child maltreatment, as HOME items are "intended to identify children and adolescents who may be suffering from a serious lack of support for development" (Leventhal et al. 2004, 235) . Furthermore, subscales developed from the HOME have proven very reliable among children receiving low levels of care and support (Leventhal et al. 2004) .
The second parenting measure, the Knowledge of Infant Development Inventory (KIDI; MacPhee 1981 MacPhee , 1983 , assesses parental knowledge regarding child-rearing practices, developmental processes, and infant development norms and milestones. Each item consists of a statement, such as "A one year old knows right from wrong," "A five-monthold knows what no means," and "A child should be toilet trained by age one" (MacPhee 1981). The respondent receives one point for choosing the correct answer and zero points for choosing either the incorrect answer or "not sure." The 12-month IHDP data include a subset of 20 items drawn from the original 75-item KIDI instrument. Scores in this sample range from 0 to 0.95, representing the percent correct on the 20 items included, with 15.3 percent of the sample scoring 0.45 or below. Scores of 0.45 or below are considered low.
The third measure of parenting knowledge and behaviors, the Concepts of Development Questionnaire (CODQ; Sameroff and Feil 1985) , measures the level of complexity with which a parent views the child's development (i.e., unidimensional or sophisticated and interactional). The CODQ measures the degree to which a parent has a categorical view of child development. This is defined as a simplistic, unidimensional view of children's behaviors, such that behaviors are often attributed to a single cause. It also measures the extent to which a parent has a perspectivistic view of the child's development. A perspectivistic view understands children's behaviors as sophisticated, interactional, and resulting from multiple influences. Each scale item consists of a statement, such as "Difficult babies will grow out of it," "Fathers discipline, mothers love," and "Problems seldom have one cause" (Sameroff and Feil 1985) . Responses are scored on a four-point scale. Scores in this sample range from 1.05 to 2.65 ( ), with 16.5 percent of a p 0.71 the sample scoring below 1.6.
12 A score below 1.6 is considered a low CODQ score for the analyses that follow.
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Methods
The analyses that follow utilize probit models of the form where if a nurse practitioner perceives that the family is suspected M p 1 or confirmed to have maltreated the child in the first 3 years of the child's life; F is the cumulative normal; is a set of maternal and child X 1 characteristics; is a set of SES measures; is a set of maternal X X 2 3 perceptive vocabulary and emotional distress measures; is a set of X 4 parenting knowledge and behaviors measures; is a set of program X 5 variables (i.e., controls for treatment status and site); and is a disturi bance term.
The models are estimated in four additive steps, such that each step includes an increasingly detailed set of predictors. The first model controls only for maternal and child characteristics; the second model controls for maternal and child characteristics and SES measures; the third for maternal and child characteristics, SES measures, and maternal receptive vocabulary and emotional distress measures; and the fourth for maternal and child characteristics, SES measures, maternal receptive vocabulary and emotional distress measures, and parenting knowledge and behaviors measures. All models also control for treatment status and site. The full (fourth) model is used to simulate (i.e., predict) the probability that a family will be perceived as maltreating, conditional on various values of the predictor variables. These simulations are described in further detail below.
Results
Descriptive Statistics
Descriptive statistics are presented in table 1. Approximately 9.4 percent of sample families are perceived by pediatric nurse practitioners to be suspected or confirmed to have maltreated the child in the first 3 years of the child's life. By comparison, data from the Third National Incidence Study of Child Abuse and Neglect (NIS-3) indicate a national harm standard maltreatment rate of about 2.3 percent and an endangerment standard rate of 4.2 percent (Sedlak and Broadhurst 1996) . 14 The IHDP sample is primarily composed of low-SES families, and Andrea Sedlak and Diane Broadhurst (1996) report considerably higher rates of maltreatment among such families. For example, they estimate that families with incomes of less that $15,000 per year have an endangerment standard maltreatment rate of about 9.6 percent. Thus, the rates of perceived maltreatment reported by the nurse practitioners appear reasonable, given the characteristics of this sample.
The descriptive statistics in table 1 indicate that there are considerable differences in the characteristics of (perceived) maltreating and nonmaltreating families. The raw data suggest that black families are considerably overrepresented in the maltreating group. About 71 percent of perceived maltreaters are black, while black families make up only about 52 percent of the sample. As shown below, however, blacks are no more likely than whites to be perceived as maltreating once basic demographic characteristics are included in the models. Families with mothers possessing less than a high school education are also overrepresented in the maltreating group (66 percent of the maltreating group, compared to 39 percent of the full sample), as are those who were unmarried at the child's birth (76 percent compared to 52 percent) and those who were never married in the first 3 years of the child's life (75 percent compared to 46 percent). Families with lower-birth-weight births, mothers who smoked cigarettes during pregnancy, lower incometo-poverty ratios, greater numbers of children under age 7 in the household, and fewer months of maternal work in the first 3 years of the child's life are also more likely than other families to be perceived as maltreating. Children whose mothers have low PPVT-R, HOME, KIDI, and CODQ scores are more likely to be perceived as maltreated than are children whose mothers did not score in the low range on these measures.
Regression Results
Socioeconomic characteristics and parenting knowledge and behaviors.-The first set of regression results are displayed in table 2. Marginal effects and z-statistics from each of the four probit models are presented. Be-cause many of the predictor variables are highly correlated and the sample sizes for these models are relatively small, it is possible that the effects of the individual predictors are not estimated precisely. Therefore, these analyses focus on p values for tests of joint significance for several sets of predictors. The analyses are also concerned with whether the addition of each subsequent set of predictors alters the marginal effects of the variables that were estimated in the previous model. Column 1 of table 2 presents results for the model that includes only maternal background characteristics, birth characteristics of the child, and maternal prenatal substance use variables. The maternal background characteristics are jointly statistically significant, and the maternal prenatal substance use variables are practically jointly statistically significant at the level. The birth characteristics of the child p ! .05 variables are not statistically significant. The results for individual predictors suggest that maternal education of less than high school, lower birth weight, and maternal smoking during pregnancy are associated with higher probabilities of perceived maltreatment.
Next, socioeconomic variables are added to the model (col. 2 of table 2). These variables are highly jointly statistically significant (and most of the individual variables are statistically significant, as well). Again, these analyses primarily focus on the extent to which additional controls alter the effect sizes of previously estimated variables, rather than on the precise effect sizes of individual variables. 15 The addition of the socioeconomic variables to the model alters many of the previously estimated effects. For example, in the more basic model (col. 1), maternal smoking during pregnancy is associated with a 4.5 percentage point increase in the probability of maltreatment. However, with the addition of the socioeconomic variables, this effect drops to 2.4 percentage points, a decrease of 46.7 percent. Likewise, the addition of the socioeconomic variables decreases the effect size of maternal education by 62.3 percent and the size of the birth weight effect by 18.8 percent. With the addition of these controls, both the maternal background characteristics and the maternal prenatal substance use variables are no longer jointly statistically significant, and the child characteristics variables are now marginally jointly statistically significant ( ). p p .067 The results presented in column 3 include controls for maternal receptive vocabulary and emotional distress. These variables are not jointly statistically significant, and neither is statistically significant on its own. Additionally, their inclusion in the model does little to alter the effect sizes or joint significance of the previously estimated variables.
Finally, column 4 of table 2 shows results for the full model, which includes the parenting knowledge and behaviors measures in addition to the previously estimated variables. Here, the parenting measures are highly jointly statistically significant, and two of the three measures (HOME and CODQ) are individually statistically significant. The inclu- sion of these variables does little to decrease the joint statistical significance and effect sizes of the previously estimated variables. In fact, once the parenting measures are included, the child characteristics variables become jointly statistically significant, and the maternal prenatal substance-use measures become marginally jointly statistically significant. Perhaps the most interesting finding here, however, is that the inclusion of parenting measures does relatively little to explain away the effects of socioeconomic factors. Despite the inclusion of the parenting measures, the socioeconomic factors continue to be highly jointly statistically significant. Furthermore, the effect sizes on the individual socioeconomic variables are only moderately attenuated: the effect of the income-to-poverty ratio decreases by 12.5 percent, number of children by 20.0 percent, and never having been married by about 10.5 percent. On the whole, these results suggest that SES and parenting-related factors have separate and distinct effects on child maltreatment, that both sets of factors contribute substantially to a family's probability of maltreatment, and that parenting knowledge and behaviors may account for only a relatively small proportion of observed associations between low SES and child maltreatment.
Other estimates.-In other analyses not presented here but available from the authors, all of these models are estimated separately for abuse and neglect, using any (suspected or confirmed) abuse and any (suspected or confirmed) neglect as the outcome variables. As previously noted, the low incidence of perceived abuse may not allow for the statistical power necessary to identify statistically significant effects in a sample of this size. Results from these models should therefore be viewed with caution. At the same time, the results are relatively consistent with each other and with the models presented here concerning the direction of the effects of the major variables of interest. As could be expected, the estimates from the neglect models most closely mirror those presented here. They tend to be stronger and more likely to be statistically significant than the estimates from the abuse models. The parenting knowledge and behaviors variables are jointly statistically significant in both the abuse and neglect models. The socioeconomic variables are jointly statistically significant for neglect but not for abuse, although they function in expected directions. To some extent, the lack of statistically significant findings in the abuse models may be related to limited statistical power that results from the rare occurrence of perceived abuse (2.5 percent) in this sample. Also consistent with the results presented here, the addition of the parenting knowledge and behaviors variables does little to alter the effects of the socioeconomic variables in either the neglect or abuse models.
Simulations.-In order to provide a more meaningful discussion of the contribution that SES and parenting knowledge and behaviors make to a family's probability of maltreatment, table 3 presents the results of .032 3. Average characteristics, but income at poverty .039 4. Average characteristics, but never married .054 5. Average characteristics, but high emotional distress score .055 6. Average characteristics, but low HOME score .071 7. Average characteristics, but low CODQ score .065 8. Average characteristics, but income at poverty and never married .065 9. Average characteristics, but income at poverty, never married, and high emotional distress .104 10. Average characteristics, but low HOME and CODQ scores .130 11. Average characteristics, but income at poverty and low HOME and CODQ scores .150 12. Average characteristics, but income at poverty, never married, and low HOME and CODQ scores .214 13. Average characteristics, but income at poverty, never married, high emotional distress, and low HOME and CODQ scores .296
Note.-HOME p Home Observation for Measurement of the Environment; KIDI p Knowledge of Infant Development Inventory; CODQ p Concepts of Development Questionnaire. Simulations are based on the probit model shown in column 4 of table 2. Low HOME, KIDI, and CODQ scores indicate approximately the bottom quintile in this sample. High emotional distress score indicates approximately the top quintile in this sample. a series of simulations that are estimated using the probit model presented in column 4 of table 2. This model is used to first predict a family's probability of perceived maltreatment, given its actual values on each of the variables in the model. Next, a family's probability of perceived maltreatment is predicted when it is assigned mean values for all variables in the model. Finally, a family's probability of maltreatment is predicted when the family is assigned mean values for most variables but low values for various socioeconomic and parenting knowledge and behaviors variables.
Row 1 of table 3 shows that the predicted probability of maltreatment in this sample is 9.4 percent when all variables are estimated at their actual values. However, this probability is only 3.2 percent when all variables are held at their means (row 2). The considerably lower predicted probability of maltreatment when the variables are held at their means (as compared to actual values) results from two factors. First, the model used for these simulations is nonlinear (i.e., the simulation employs a probit model rather than a linear regression to predict the probability of maltreatment). Second, as maltreatment is a relatively rare occurrence that is associated with extreme values of the predictor variables, rather than with mean values, the model may be expected to predict lower levels of maltreatment when all predictor variables are held at their means. With this in mind, the following discussion focuses on a set of simulations that assess the effects of socioeconomic and parenting related risk factors, alone and in various combinations, when all other predictors are held constant at their means.
The first of these models assesses the effect of poverty on the probability of maltreatment (row 3). Here, the probability of maltreatment increases from 3.2 percent (when all predictors are held at their means) to 3.9 percent (when income is held at poverty and all other variables are held at their means). This suggests that family income at poverty increases the probability of maltreatment by 0.7 percentage points, or by about 21.9 percent. Likewise, rows 4 through 7 present the results of simulations modeling the extent to which the following risk factors independently increase the probability of perceived maltreatment when all other characteristics are held at their mean values: never married (68.8 percent), high emotional distress score (71.9 percent), low HOME score (121.9 percent), and low CODQ score (103.1 percent). These results suggest that each of the factors substantially increases a family's probability of (perceived) maltreatment and that low levels of parenting knowledge and behaviors have the largest impact. Having either a low HOME or a low CODQ score more than doubles the probability that a family will be perceived as maltreating.
As many of these risk factors are highly correlated and often co-occur, the effects of several combinations of multiple risk factors are also simulated. These results are shown in rows 8 through 13 of table 3. Again, each of these combinations substantially increases the probability of maltreatment, and the low-level parenting knowledge and behaviors measures appear to have the largest overall effects. All else equal, a family at poverty and with a never-married mother who has a high emotional distress score is about twice as likely to maltreat as an average family (row 9). By comparison, a family with both low HOME and CODQ scores is about four times as likely to maltreat (row 10). A family with all five of these risk factors-income at poverty, a never-married mother, a high emotional distress score, a low HOME score, and a low CODQ scoreis more than nine times as likely to engage in maltreatment (row 13).
Cumulative socioeconomic risk factors and parenting knowledge and behaviors.- Table 4 presents results for models estimating the effects of a set of cumulative socioeconomic risk factors on perceived maltreatment. The risk factors include whether the mother had less than a high school education, whether the mother was under age 18 at the time of the birth, whether the mother was unmarried at the time of the birth, and whether the family was at or below poverty in two or more of the first 3 years of the child's life. Column 1 shows results for the cumulative number of risks (0-4) with the full set of control variables. These results suggest that, all else equal, each additional socioeconomic risk factor results in a 2.5 percentage point increase in the probability of maltreatment. Additionally, the parenting knowledge and behaviors variables are jointly statistically significant, and the HOME and CODQ measures are individually statistically significant. Having a low HOME score increases a family's probability of maltreatment by 4.5 percentage points, and having a low CODQ score increases it by 5.2 percentage points.
Columns 2 through 4 of table 4 provide estimates of the effects of a given number of risk factors on maltreatment. In each of these models, additional risk factors substantially increase the probability of (perceived) maltreatment. For example, in column 4, with the full set of controls, families with one risk factor are 7.1 percentage points more likely to be in the maltreatment category than those with no risk factors. By comparison, families with two, three, and four risk factors, respectively, are 13.2, 15.1, and 25.0 percentage points more likely to be in the maltreatment category than are families with no risk factors. Again, there are jointly statistically significant effects of the parenting knowledge and behaviors measures.
Perhaps the most interesting result on this table, however, is that parenting knowledge and behaviors seem to explain only a moderate portion of the observed effects of lower numbers of socioeconomic risks on maltreatment, while explaining a much higher proportion of the effects of greater numbers of risks. For instance, a comparison of the marginal effects presented in column 3 to those presented in column 4 reveals that controlling for parenting knowledge and behaviors reduces the effect of one SES risk factor on maltreatment by about 7.8 percent (from 7.7 to 7.1 percentage points). But, controlling for parenting knowledge and behaviors reduces the effect of four socioeconomic risk factors by about 22.8 percent (from 32.4 to 25.0 percentage points).
Conclusions
The analyses presented here provide additional evidence that SES and parenting knowledge and behaviors contribute substantially to child maltreatment (as perceived by pediatric nurse practitioners). Furthermore, while parenting knowledge and behaviors appear to have a larger impact than SES on maltreatment, only a small portion of the effects of SES can be explained by parenting knowledge and behaviors variables. This suggests that each of these sets of factors has independent and distinct effects on maltreatment. These results largely confirm Slack and colleagues' (2004) findings regarding child neglect but extend them to apply to child maltreatment in general-at least, as maltreatment is perceived by the nurse practitioners who provided the maltreatment ratings used in this study. The results of these analyses also suggest that the combined effects of SES and parenting knowledge and behaviors Absolute value of z-statistics in parentheses. Cumulative risk factors include mother with less than high school education, mother less than 18 years old, mother unmarried at birth, and income-to-needs ratio at or below poverty in at least 2 of the first 3 years after the birth. The omitted category is zero risk factors. All of these models control for race and ethnicity (black and Hispanic); child characteristics (child female, the natural logarithm of the child's birth weight, the natural logarithm of the Neonatal Health Index); prenatal substance use (mother smoked during pregnancy, mother drank alcohol during pregnancy, mother used drugs during pregnancy); number of children under age 7 in the household; and mother's cumulative months working during the first 3 years of the child's life. Model 3 controls for low maternal PPVT-R and emotional distress scores. Low PPVT-R, HOME, KIDI, and CODQ scores indicate approximately the bottom quintile in this sample. are substantial: in this sample, a family with average characteristics has about a 3.2 percent chance of maltreatment, while a poor family with a never-married, depressed mother with low parenting knowledge and behaviors has a 29.6 percent chance of maltreatment-a difference of more than nine times in the rate of perceived maltreatment.
These analyses are subject to several considerable limitations. As discussed earlier, the outcome measure-pediatric nurse practitioners' perceptions of suspected or confirmed child maltreatment-is somewhat problematic. In particular, the data necessitate lumping child abuse and neglect (both suspected and confirmed) into one indicator of perceived maltreatment, although predictors of abuse and neglect may not be the same. Additionally, because the maltreatment measure is based purely on nurse practitioners' perceptions of maltreatment, it may be somewhat biased. Unfortunately, the data provide no additional information to confirm or deny these ratings and are therefore unable to shed light on the extent of bias in the outcome measure. These analyses are also limited in that they investigate only how maternal and child characteristics, socioeconomic factors, maternal receptive vocabulary, maternal emotional distress, and parenting knowledge and behaviors affect the maltreatment measure. It is possible that there are additional mechanisms (e.g., environmental factors) that mediate relationships among SES, parenting knowledge and behaviors, and child maltreatment. Accounting for such mechanisms, however, is beyond the scope of this study. Finally, it is important to note that, if additional SES or parentingrelated factors that are associated with child maltreatment have been omitted from these models, the results may be biased.
Despite such caveats, this research implies that SES and parenting knowledge and behaviors should be taken into account when assessing maltreatment risk, as neither of these factors, in and of itself, is an adequate predictor of maltreatment. In particular, this research suggests that maltreating families are unlikely to have only socioeconomic problems; they are also likely to have considerable parenting problems. Thus, evaluating maltreatment risk based upon socioeconomic evidence alone would lead to overestimates. Such an effect could have detrimental consequences for the CPS system, for children, and for families. In the CPS system, overinclusion of families whose primary problems are socioeconomic may overburden an already strained system. This is especially concerning if many of those families can be better served through other interventions (e.g., income supports). It is also problematic because such overburdening could further reduce the CPS system's capacity to serve families for which primary problems are parenting-related and which may therefore be at the highest risk of maltreatment.
16 Overestimation of maltreatment risk may also unnecessarily expose children and families to intrusive investigations, court involvement, and, poten-tially, child removals. Thus, in assessing maltreatment and deciding which interventions are appropriate for particular families, it is necessary to carefully weight family strengths and deficits. This is particularly important in the current context in which caseworker decisions regarding CPS interventions are made amid criticisms that they are unscientifically based, error prone, or suboptimal (see, e.g., Lindsey 1992; Camasso and Jagannathan 2000; Gambrill and Shlonsky 2000) .
In addition, differential assessment procedures, some of which are currently being tested and adopted by several states, may provide opportunities to channel families toward the types of interventions that may most effectively address their specific sets of problems. For example, families that appear to have high levels of socioeconomic risk but low levels of parenting-related risk could be funneled into interventions that focus on assessment and assistance, rather than being subject to more intrusive and, potentially, inappropriate formal investigations. Such options, which are consistent with proposals by leading child welfare scholars (see, e.g., Lindsey 1994; , may provide important protection to families by filling a substantial gap in the current system. Furthermore, they may help reduce the likelihood that a family is either denied services altogether or is offered only intrusive CPS-based services.
The findings presented here also suggest that families at risk of child maltreatment may require a more comprehensive set of interventions than are frequently offered by CPS systems. High probabilities of maltreatment among families with multiple SES and parenting-related risk factors imply that, in addition to services intended to improve parenting knowledge and behaviors, many families at risk of maltreatment would also benefit from services that help increase family resources. Child welfare workers should therefore have access to a range of interventions, including those that provide cash assistance, in-kind benefits, and parenting skills training.
In the United States, policies and programs that provide cash assistance and in-kind benefits are rarely coordinated with efforts to improve parenting and protect children. There is clearly room for improvement in this area. 17 Nevertheless, several existing programs have been successful at enhancing parenting knowledge and behaviors. Comprehensive reviews of the effectiveness of existing family intervention programs (Brooks-Gunn, Berlin, and Fuligni 2000; Fuligni and Brooks-Gunn 2000) suggest that both early home visiting and family support programs may improve children's physical well-being and parents' knowledge of child development, parenting attitudes, parent-child interactions, parental supportiveness, quality of parental care, and quality of the home environment. These interventions have also been associated with reductions in harsh parenting and, to some extent, with decreases in child maltreatment. Home-visiting programs, such as the Elmira Nurse Home Visitation Program and Healthy Families America, may offer particular promise (see Daro and Harding 1999; Olds et al. 1999; Healthy Families America 2002) .
Though program specifics and effect sizes range considerably, current evaluations are encouraging in regard to the effects of home-visiting programs on parenting. These evaluations provide some evidence that increased access to such programs may help to protect children from maltreatment and prevent subsequent CPS involvement.
18 Furthermore, although evaluation findings have generally been limited to parent-child interactions, health care access and usage, and child maltreatment (with less encouraging results regarding other family problems such as substance abuse, domestic violence, and mental illness; see Guterman 2000) , such programs could be expanded and enhanced in order to benefit families in a range of ways. For example, these programs might assist families in acquiring the economic resources necessary to adequately provide for children. Such programs may be particularly successful when participants are recruited before giving birth (Guterman 2000) .
Finally, in terms of future research, this study contributes to the literature regarding proxy measures of child maltreatment risk. Rather than constructing an index of deficiencies in parenting and the home environment, however, it utilizes pediatric nurse practitioners' ratings to approximate child maltreatment. This study finds considerable associations among measures of parenting knowledge and behaviors and this proxy variable. Because measures of low-level parenting knowledge and behaviors are strongly related to health personnel ratings of child maltreatment, extreme values on standardized parenting measures may be appropriate proxies for maltreatment. Such measures are beginning to be used as outcome variables in child maltreatment studies. Future research should therefore continue to evaluate and explore relationships among these measures and child abuse and neglect. Future work should also use additional outcome measures to attempt to further disentangle associations among SES, parenting knowledge and behaviors, and child maltreatment. It should also examine the extent to which such associations may be causal. That consideration is beyond the scope of this study.
